Oscillatory chemical reactions have been in the focus of interest since the early seventies partly due to their uncommon temporal behaviour and partly their connection − at least phenomenologically − to periodic processes occurring at many levels of material organizations. Especially the Belousov-Zhabotinsky type (BZ) reactions which are understood as the catalytic oxidation and bromination of organic reductant compounds by bromate ion in acidic condition have been studied rather thoroughly. 1 The study of photocontrolled chemical reactions is a subject of considerable interest in modern reaction kinetics. [2] [3] [4] [5] In addition to the practical applications in such areas as product selections by irradiation, investigations of photosensitive reactions have also provided a unique approach to understand interactions between intrinsic dynamics and external forcing. [6] [7] [8] In this study, we have examined the control of temporal oscillation patterns by the illumination of visible light in the malonic acid/BrO 3 − /Ru 2+ /H + system. 9 The ruthenium catalyzed BZ reaction has been known to be sensitive to the visible light, 10 however, we got more various patterns of temporal oscillation by adding a small amount of hydroquinone to the reaction system. Hydroquinone is a good reagent inducing a characteristic oscillation pattern in the BZ type reaction using 1,4-cyclohexanedione/BrO 3 − /Fe 2+ /H + . Such an oscillation system is well-known for being suitable for CO 2 gas-free BZ reactions. [11] [12] [13] [14] Recently, many kinds of characteristic temporal and spatio-temporal phenomena have been observed in the reaction system. 15, 16 In a very recent investigation, Huh et al. have found that hydroquinone could play an important role in characteristic pattern formations in that kind of reaction system. Figure 1(b) show the first type of pattern change. A small and high intensity peak alternate in the periodic oscillations differently from the periodic oscillations patterns. This type of alternating oscillation is called bursting behavior and expressed by the number such as 1 1 . The superscript number means the number of small intensity peak. 18 Another type of more complex bursting behaviors are also possible such as 1 We could obtain periodic oscillation before illumination though hydroquinone is added in the reaction solution by adjusting the concentration of the other reactants. This change is a reverse case of the change introduced in Figure 1(a) . Another type is given in Figure 1(d) showing a pattern change from the bursting behavior of 1 1 to the bursting behavior of 1 2 . In these two cases, more complex behaviors are obtained by the illumination differently from the results shown in Figure 1 (a) and Figure 1(b) . We could not obtain more complex oscillation such as chaos behavior by the illumination in this experimental condition since all experiments are done in the batch condition.
We assume that the variation of the temporal oscillation pattern of the BZ reaction by addition of a small amount of hydroquinone is induced by an inhibition effect of hydroquinone to the Field-Körös-Noyes (FKN) 18 mechanism of the BZ reaction by the rapid oxidation of hydroquinone (H 2 Q) to 1,4-benzoquinone (Q), as shown by the reactions of (R1)-(R3). 
